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(54) POLISHER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polisher which can 
change the elastic characteristic of a polishing pad without 
replacing the polishing pad by using a polisher on which one 
polishing table is provided. 

SOLUTION: The edge of a polishing pad 2 is fixed so that the 
fluid is not leaked by a fixed member 3 on the upper surface of 
a polishing table 1 . A wafer holder 7 which can hold the wafer 
6 which is a polishing subject and also press the wafer 6 to the 
polishing pad 2 is provided. Plural through holes 5 are 
provided on the polishing table 1. The pipe connected to a 
pump is provided in the through hole 5. A pressure fluid 4 with 
an arbitrary amount or pressure can be supplied to the space 
surrounded by the polishing pad 2 and polishing table 1 
through the pipe and through hole 5 from the pump. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIIMS 



[Claim(s)] 

[Claim 1] The polish equipment characterized by to have a means stick the edge and said polish 
table of said scouring pad in the polish equipment which performs flattening of the front face of said 
semi-conductor wafer by carrying out relative motion so that space may form between said scouring 
pads and said polish tables while contacting the front face of a scouring pad and the front face of a 
semi-conductor wafer which were prepared on the polish table, and a fluid sujDply means supply a 
pressure-flow object in said space. 

[Claim 2] Polish equipment according to claim 1 characterized by forming the negotiation hole in 
said polish table, and supplying said fluid in said space through this negotiation hole. 
[Claim 3] A means to stick the edge and said polish table of said scouring pad is polish equipment 
according to claim 1 or 2 characterized by being the support member which supports the edge and 
said polish table of said scouring pad, and is fixed. 

[Claim 4] Polish equipment given in claim 1 characterized by having an attraction means to turn said 
scouring pad to said polish table, to attract it through said negotiation hole of said polish table, and 
to stick said scouring pad on said polish table thru/or any 1 term of 3. 
[Claim 5] Said polish table is polish equipment given in claim 1 characterized by being prepared 
pivotable focusing on a vertical axis thru/or any 1 term of 4. 

[Claim 6] Polish equipment given in claim 1 characterized by holding said semi-conductor wafer and 
preparing the pivotable wafer attaching part focusing on a vertical axis thru/or any 1 term of 5. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable polish equipment for a chemical 
mechanical-polishing method especially about the polish equipment of a semiconductor device. 
[0002] 

[Description of the Prior Art] planarizing processes, such as an interlayer film in the production 
process of a semiconductor integrated circuit, ~ CMP (chemical mechanical polishing: Chemical 
Mechanical Polishing) -- the case where the technique of law is used has increased. Since an 
exposure margin becomes small by short wavelength-ization with the conventional optical exposure 
technique in order to form a detailed pattern with cutback-izing of the design rule of a 
semiconductor integrated circuit, and it becomes easy to be influenced of the level difference on the 
top face of a semiconductor integrated circuit, it is because the technique of perfect flattening of a 
semiconductor integrated circuit is needed. Drawin g 3 is the mimetic diagram showing the 1st 
conventional polish equipment. Moreover, drawing 4 is drawing showing a wafer, and the sectional 
view in which (a) shows the condition before polish, and (b) are the sectional views showing the 
condition after polish. 

[0003] As shown in drawin g 3 , in the 1st conventional polish equipment, it consists of the rigid 
body and the scouring pad 2 which consists of firing polyurethane is being fixed to the top face of 
the pivotable polish table 1 focusing on the vertical axis. Moreover, the wafer attaching part 7 which 
can push a wafer 6 against a scouring pad 2 is formed, rotating focusing on a vertical axis, while 
holding the wafer 6 for polish. Moreover, the abrasive material supply pipe 18 which trickles an 
abrasive material 8 is formed above the scouring pad 2. 

[0004] Moreover, the crevice 11 is formed in the field corresponding to the part in which wiring 15 
is formed in selectively [ the wafer before polish ] to semi-conductor substrate top 14, an interlayer 
insulation film 16 is formed in all over the, heights 10 are formed in the field corresponding to the 
part in which wiring 15 was formed, and wiring 15 is not formed on the top face of an interlayer 
insulation film 16 as shown in drawing 4 (a). 

[0005] Thus, in the 1st constituted conventional polish equipment, an abrasive material 8 is dropped 
at the top face of the scouring pad 2 which rotates with the polish table 1 from the abrasive 
material supply pipe 18. And a wafer 6 is pushed against a scouring pad 2 while the wafer attaching 
part 7 holding a wafer 6 rotates. Thereby, the heights 10 and the crevice 11 of a wafer on top which 
are shown in drawing 4 (a) are ground. In order for a high pressure to join heights 10 from a 
crevice 11 at this time, there are more amounts by which the direction of heights 10 is ground than 
a crevice 11, soon, as shown in drawing 4 (b), the level difference of the heights 10 of the top face 
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of an interlayer insulation film 16 and a crevice 11 is lost, and flattening is carried out. 
[0006] However, the polish rate within a wafer side (it is also called the amount of polishes per 
[ which broke by polish time amount the amount of polishes when carrying out fixed time amount 
polish of the wafer with which the pattern is not formed ] unit time amount, and a polish rate) 
changes with locations within a wafer side, and a field with many amounts of polishes per unit time 
amount and few fields produce it. In addition, each field is called the field where a polish rate is 
quick, and field where a polish rate is late. Although based also on polish conditions, the center 
section of a wafer is specifically the field where a polish rate is late, and the periphery section of a 
wafer is a field where a polish rate is quick. 

[0007] Moreover, the difference of the polish peak and polish minimal dose within the wafer side 
when grinding the wafer with which the pattern is not formed, i.e., the difference of the amount of 
polishes produced between the field where a polish rate is quick, and a late field, is called variation 
in the amount of polishes. In order to make small variation in the thickness of the insulating 
interlayer film which remains on a wafer, it is desirable for the variation in the amount of polishes 
within a wafer side to be small. In order to make small variation in this amount of polishes, there is 
polish equipment with which the elastic lower layer pad was prepared between the polish table and 
the scouring pad (JP,8-132342,A). Dra win g 5 is the sectional view showing the 2nd conventional 
polish equipment, and drawing 6 is the graphical representation showing the amount of variations of 
the amount of polishes when using the 2nd conventional polish equipment. Moreover, drawing 7 (a) 
thru/or (c) are the sectional views showing the polish process of a wafer, and drawing 8 is the 
graphical representation showing the magnitude of the level difference of the heights when using 
the 2nd conventional polish equipment. 

[0008] As shown in drawing 5 , in the 2nd conventional polish equipment, the elastic lower layer 
pad 9 is formed from the scouring pad 2 between the polish table 1 and the scouring pad 2. The 
other configuration is the same as that of the 1st conventional polish equipment, and omits 
explanation. 

[0009] Thus, when using the 2nd constituted conventional polish equipment and grinding a wafer 6, 
the deformation of the front face of a scouring pad 2 becomes the sum of the elastic deformation of 
a scouring pad 2, and the deformation of a lower layer pad. For this reason, since the deformation 
of the front face of a scouring pad 2 becomes large and the front face of a scouring pad 2 can 
follow in footsteps to deformation of the wafer 6 whole, such as curvature, as shown in drawing 6 , 
the amount of variations of the amount of polishes within a wafer side can be ground small. In 
addition, the "amount of polishes" shown on a graph axis of abscissa is a value set as polish 
equipment, in order to grind the wafer with which the pattern is not formed, and it is hereafter 
called the amount of conversion polishes. For example, if the wafer with which the pattern is not 
formed in the amount of conversion polishes of 6000A is ground, the amount of polishes will 
become 6000A, and when, grinding the wafer with which irregularity was formed in the front face 
on the other hand, in order for many pressures to join the heights, 6000A or more (for example, 
8000A) polish of the heights is carried out. The "amount of polishes" shown on the axis of abscissa 
of the graphical representation after this shows the amount of conversion polishes altogether 
mentioned above. 

[0010] However, while heights 12 will be ground since the deformation of the front face of a 
scouring pad 2 follows in footsteps of a large configuration with the detailed front face of a wafer if 
it grinds using the 2nd conventional polish equipment to the wafer with which the large heights 12 
and the heights 13 of area were formed in the wafer top face as shown in dr awing 7 (a) thru/or (c), 
considerable-amount polish also of the crevice 13 is carried out. For this reason, if 8000A conversion 
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polish is performed to the wafer which has the level difference of 8000A as shown in drawing 8 for 
example, the level difference of about 4000A will remain in the wafer front face after polish 
processing. 

[0011] On the other hand, there is polish equipment (henceforth the 3rd conventional polish 
equipment) indicated by JP,9-97772,A similarly as polish equipment aiming at raising the 
homogeneity of a polish rate (polish rate). The minute bag (air cell) of a large number which put 
pressure flow objects, such as air, into the interior is prepared between pivotable surface plates 
made from SUS and scouring pads, and this 3rd conventional polish equipment can control 
selectively the deformation on the front face of a scouring pad. However, in the 3rd conventional 
polish equipment, if the field which does not have to carry out remainder polish like a crevice grinds 
to a large wafer while a part like heights to carry out flattening is large, a level difference will remain 
in the wafer front face after polish processing. In order to prevent this level difference remainder, it 
is necessary to avoid a design of a wafer which was mentioned above and by which flattening is not 
carried out, and the design degree of freedom of a wafer becomes low. 
[0012] In order to solve the trouble in the 2nd conventional polish equipment and the 3rd polish 
equipment which were mentioned above, the polish equipment with which the lower layer pad 
shown in drawin g 9 is not prepared can be used. Drawin g 9 is the sectional view showing the polish 
equipment with which the lower layer pad is not prepared, and drawing 10 is the graphical 
representation showing the magnitude of the level difference of the heights when using the polish 
equipment shown in drawin g 9 . Drawin g 11 is the graphical representation showing the amount of 
variations of the amount of polishes when using the polish equipment shown in drawing 9 . 
[0013] In the polish equipment shown in drawing 9 , since it is constituted so that it may stick to 
the polish table 1 on which a scouring pad 2 consists of the rigid body, the deformation of the front 
face of a scouring pad 2 is small. For this reason, since the front face of a scouring pad 2 does not 
follow in footsteps of a configuration with the detailed front face of a wafer, unlike the 2nd 
conventional polish equipment and the 3rd polish equipment, the amount by which the crevice 13 of 
a large area is ground becomes small enough, and it can prevent that a level difference remains in a 
wafer front face. For this reason, as shown in drawing 10 , the level difference of heights can be lost 
in the small amount of conversion polishes. 

[0014] On the other hand, since the front face of a scouring pad 2 cannot follow in footsteps to 
deformation of the wafer 6 whole, such as curvature, as shown in drawing 11 , the amount of 
variations of the amount of polishes becomes large as compared with the 2nd conventional polish 
equipment with which the lower layer pad was prepared. For example, when 6000A conversion 
polish is performed, the amount of variations of the amount of polishes exceeds 2000A, until the 
level difference formed in the field where a polish rate is late is lost. 

[0015] From having mentioned above, grind first with the polish equipment with which the wafer is 
not prepared in the lower layer pad, and a level difference is made small within limits by which the 
amount of variations within a wafer side is permitted. Next, the approach of making a level 
difference small, i.e., the approach of grinding using the scouring pad with which elasticity differs 
(using properly), can be further considered in the condition that the amount of variations within a 
wafer side is small, by grinding with the polish equipment with which lower layer Bud was prepared. 
Drawin g 12 is the graphical representation showing the magnitude of the level difference of the 
heights when using both polish equipments with which the polish equipment and the lower layer 
pad with which the lower layer pad is not prepared were prepared. Drawin g 13 is the graphical 
representation showing the amount of variations of the amount of polishes when using both polish 
equipments with which the polish equipment and the lower layer pad with which the lower layer pad 
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is not prepared were prepared. 

[0016] For example, if it grinds with the polish equipment with which lower layer Bud was prepared 
after the polish equipment with which the wafer is not prepared in the lower layer pad performs 
2000A conversion polish first, as shown in drawing 12 While being able to lose a level difference in 
the amount of conversion polishes of 8000A also to the wafer with which the heights and the 
crevice of the large area which has the level difference of 8000A were formed As shown in drawing 
13 , as compared with the case (refer to drawin g 11 ) where only the polish equipment with which 
the lower layer pad is not prepared is used, the amount of variations of the amount of polishes can 
be made small. 
[0017] 

[Problem(s) to be Solved by the Invention] however, in the approach mentioned above, since 
elasticity needs a scouring pad different, respectively, when using one polish equipment, the 
scouring pad with which elasticity differs is exchanged and it corresponds - ******** (elasticity can 
be changed by changing the hardness of the scouring pad itself or choosing the existence of an 
activity of a lower layer pad) - there Is a trouble that exchange of a scouring pad takes time and 
effort. 

[0018] On the other hand, when using two polish equipments, the area which equipment installation 
takes has the trouble of being required, by two sets. Although it can also respond using the polish 
equipment with which two or more polish tables were prepared, the area which equipment 
installation takes also in this case is not more widely [ than one set ] desirable. 
[0019] This invention is made in view of this trouble, and the polish equipment with which one 
polish table was prepared is used, and it aims at offering the polish equipment to which the 
elasticity of a scouring pad can be changed, without exchanging scouring pads. 
[0020] 

[Means for Solving the Problem] The polish equipment concerning this invention is polish equipment 
which performs flattening of the front face of said semi-conductor wafer by carrying out relative 
motion, contacting the front face of a scouring pad and the front face of a semi-conductor wafer 
which were prepared on the polish table. It is characterized by having a means to stick the edge 
and said polish table of said scouring pad so that space may be formed between said scouring pads 
and said polish tables, and a fluid supply means to supply a pressure flow object in said space. 
[0021] The negotiation hole is formed in said polish table, and said fluid can make it the 
configuration supplied in said space through this negotiation hole. Moreover, a means to stick the 
edge and said polish table of said scouring pad can be used as the support member which supports 
the edge and said polish table of said scouring pad, and is fixed. 

[0022] Furthermore, it is desirable when an attraction means to turn said scouring pad to said polish 
table, to attract it through said negotiation hole of said polish table, and to stick said scouring pad 
on said polish table is established. 

[0023] Furthermore, said polish table may be prepared pivotable focusing on the vertical axis, said 
semi-conductor wafer is held and the pivotable wafer attaching part may be prepared again focusing 
on the vertical axis. 

[0024] In this invention, a pressure flow object can be supplied in a scouring pad, a polish table, 
and the space of a between using a fluid supply means. For this reason, when performing flattening 
of the front face of a semi-conductor wafer by carrying out relative motion, contacting the front face 
of a scouring pad, and the front face of a semi-conductor wafer, the elasticity in the front face of a 
scouring pad can be changed by changing the amount of supply or the supply pressure of a 
pressure flow object. Therefore, without applying the time and effort of exchanging for the scouring 
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pad with which elasticity differs, or preparing other pads between a scouring pad and a polish table, 
It can grind in the condition that the deformation of the front face of a scouring pad is small, first, 
next the deformation of the front face of a scouring pad can grind in the large condition. For this 
reason, flattening can be carried out by grinding first, so that a level difference may be lost, next 
making variation small and grinding it, without leaving a level difference to the front face of a semi- 
conductor wafer. 

[0025] Moreover, if an attraction means to turn a scouring pad to a polish table, to attract it through 
the negotiation hole of a polish table, and to stick a scouring pad on a polish table is established, a 
scouring pad can be stuck on a polish table with this attraction means, and, thereby, it can change 
into the condition that the front face of a scouring pad cannot deform the elasticity of a scouring 
pad most easily. 
[0026] 

[Embodiment of the Invention] Hereafter, the polish equipment concerning the example of this 
invention is concretely explained with reference to an attached drawing. Drawin g 1 is the sectional 
view showing the polish equipment concerning the example of this invention. Drawing 2 is drawing 
showing the polish equipment concerning the example of this invention, and they are the sectional 
view in which (a) shows the condition that the pressure flow object was supplied, and the sectional 
view In which, as for (b), a scouring pad shows the condition of having stuck to the polish table. As 
shown In drawing 1 and 2, in the polish equipment of this example, it consists of the rigid body and 
the scouring pad 2 is formed in the top face of the pivotable polish table 1 focusing on the vertical 
axis. The edge and the polish table 1 of this scouring pad 2 are being fixed so that it may be 
supported by the holddown member 3 and a fluid may not leak. That is, when a fluid is supplied to 
the space surrounded by the polish table 1 and the scouring pad 2, a fluid leaks from the edge of a 
scouring pad 2. Moreover, the wafer attaching part 7 which can push a wafer 6 against a scouring 
pad 2 is formed, rotating focusing on a vertical axis, while holding the wafer 6 for polish. Moreover, 
the abrasive material supply pipe (neither is illustrated) which trickles an abrasive material is formed 
above the scouring pad 2. 

[0027] Furthermore, as shown in drawing 2 (a), two or more negotiation holes 5 are formed in the 
polish table 1, the pipe (neither is illustrated) connected to the pump is prepared in this negotiation 
hole 5, and the amount of arbitration or the pressure flow object 4 of a pressure can be supplied 
now to the space surrounded by the scouring pad 2 and the polish table 1 through a pipe and the 
negotiation hole 5 from a pump. Moreover, the pressure flow object 4 is sampled through the 
negotiation hole 5 and a pipe, further, a scouring pad 2 can be turned to the polish table 1, and can 
be attracted, and it can be made to stick to the top face, as shown in drawing 2 (b) now. 
[0028] Thus, in the polish equipment of constituted this example, first, as shown In drawing 2 (b), 
using a pump, a scouring pad 2 is turned to the polish table 1, and is attracted, and a scouring pad 
2 is stuck on the polish table 1. Elasticity can be changed so that the deformation of the front face 
of a scouring pad 2 may become the smallest by this. A wafer 6 is ground using the polish 
equipment of this condition. An abrasive material is dropped at the top face of the scouring pad 2 
which specifically rotates with the polish table 1 from an abrasive material supply pipe. And a wafer 
6 is pushed against a scouring pad 2 while the wafer attaching part 7 holding a wafer 6 rotates. 
Thereby, the front face of a wafer 6 is ground. At this time, the deformation of the front face of a 
scouring pad 2 is the elastic deformation of scouring pad 2 the very thing, and since it is small, 
when the area of the heights of the front face of a wafer 6 and a crevice Is large, it can lose a level 
difference. 

[0029] Next, the pressure flow object 4 is supplied to the space between a scouring pad 2 and the 
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polish table 1 through the negotiation hole 5 with a pump. Thereby, elasticity can be changed so 
that the deformation of the front face of a scouring pad 2 may become large. A wafer 6 is ground 
using the polish equipment of this condition. Although the front face of a wafer 6 is ground similarly 
by this, the deformation of the front face of a scouring pad 2 is the sum of the elastic deformation 
of scouring pad 2 the very thing, and the deformation of the pressure flow object 4, and since it is 
large, it can make variation in the amount of polishes small. In addition, the deformation of the 
front face of a scouring pad 2 changes by changing the amount of supply and the supply pressure 
of a pressure flow object. That is, the elasticity of a scouring pad changes. 
[0030] Thus, in this example, the polish equipment with which one polish table was prepared is 
used, and the elasticity of a scouring pad can be changed, without exchanging scouring pads. For 
this reason, flattening can be carried out by grinding first, so that a level difference may be lost, 
next making variation small and grinding It, without leaving a level difference to the front face of a 
wafer 6. 

[0031] In addition, in this example, although deformation of the front face of a scouring pad 2 is 
made small and the wafer is ground by sticking a scouring pad on a polish table. In this invention, 
without sticking not only this but the scouring pad 2 on the polish table 1, by making small the 
amount of supply or the supply pressure of a pressure flow object, deformation of the front face of 
a scouring pad 2 may be made small, and a wafer may be ground. 
[0032] 

[Effect of the Invention] The elasticity of a scouring pad can be changed without applying the time 
and effort of exchanging for the scouring pad with which elasticity differs, or preparing other pads 
between a scouring pad and a polish table according to this invention, as explained in full detail 
above. When It grinds in the condition that the deformation of the front face of a scouring pad Is 
small, thereby first, next the deformation of the front face of a scouring pad grinds in the large 
condition, flattening can be carried out without leaving a level difference to the front face of a semi- 
conductor wafer. 
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